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prle 1. Sta_\tistical summary'of general water-quality data and results.of Wilcoxon-Mann-Whitney rank sum tests to determine ) — N \ I -l . 51 > § g
GROUND-WATER QUALITY ggsg?;wﬁ:j ;gnzelected constituents between the upper and lower aquifers, St. Joseph County and the eastern part of La Porte ‘;_____-‘;:; ______ Ml@ﬁlg @N _______ ‘g 3
) . - ) : [uS/em at 25°C, microsier-ngns per centimeter at 25 degree.s Celsius; mg/L, milligrams per liter; CaCO 3> cz.tlcium carbonate; pg/L, micrograms per liter; P _ o | : -
Ground water is the primary source of drinking water in St. Joseph County, <, less than; p, the probability that an observed difference is due to chance rather than depth; *, significant difference (p<0.05)] : 7
Indiana. The water is withdrawn mainly from sand and gravel aquifers. These
aquifers are susceptible to contamination, and numerous potential ground-water- Level of
contamination sites have been identified in the study area (Michiana Area Council - ’ig"i?‘;‘““
of Governments, 1991). Increased withdrawals to meet future demands could Property or of 25th 75th bew':”n
change flow paths and potentially draw contaminated water into domestic and constituent Aquifer  samples  Minimum Maximum percentile  Median  percentile  aquifers
municipal wells. The maps on this sheet show values for selected water-quality:
characteristics in the upper and lower aquifers. The approximate location of wells
with available water-quality data is indicated by the position of the values on the

map. More precise well locatlons are shown on sheet 3.
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Specific conductance,  Upper 24 202 1,315 442 573 680 0.164
uS/cm at 25°C

Lower 28 319 882 412 464 558

pH, standard units Upper 34 69 8.1 73 75 77 057

>

A statistical summary of the selected water-quality-property values and Lower 64 6.6 8.8 74 7.7 79

constituent concentrations of the upper and lower aquifers is shown in table 1. Totél dissolved solids,  Upper 37 174 360 309 361 484 129
When a single well was sampled more than once, only the value for the most mg/L

recent sample was used in the statistical analysis; however, all sample values are Lower 65 207 936 318 430 526

shown on the maps. Except in the case of manganese, the results of Wilcoxon- Hardness, mg/L as Upper 164 32 816 228 278 324 552
Mann-Whitney rank sum tests (Helsel and Hirsch, 1992) indicate no significant CaCO,

difference at the 95-percent confidence level between the water-quality-property
values in the upper and lower aquifers. Manganese, pg/L Upper 19 <1 780 <1 4 180 044*
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Sources of Information .
Sodium, mg/L Upper 33 2.6 140 4.6 10 25 1.0 eek S T by
MosF of this wa?er—quality information was 9I?tained from theT USGS Qaw base and Lower 63 16 91.1 44 93 15.0
previously published USGS reports. An additional source of information was the
Indiana Department of Natural Resources River Basin reports, specifically those Nitrate, mg/L as N Upper 30 <.02 120 <02 21 42 075
for the Kankakee River Basin (Beaty, 1990) and the St. Joseph River Basin — 48 <.02 71 <02 1 1.68

(Clendenon and Beaty, 1987). Water samples for many of the municipal wells in 41° 30'

St. Joseph County were collected and analyzed by private laboratories; these data Teom, Btk gL S 1% s 410 b e 0 e ke

were included if sufficient sampling information was available. Lower 245 <100 7,500 100 200 700

| ¢/
e North uberty g X4

. 7;593 Laké\lfil}e ;

— i ( £ | e

R G & == 41° 30'

__—_J—__—-L—_~—~—— —————-4———T-———-—-* e

EXPLANATION  Specific conductance (microSiemens per centimeter at 25°C) 1 2 3 4 5MIES EXPLANATION pH in standard units

0

: . = ST DI e

Water-Quality Properties and Constituents Zgg ESSZ: 2‘;35?2: ™ ;Z; ESV‘SZ:ZS‘JI?ZI
0

Figure 9. Specific conductance in the upper and lower aquifers. Figure 10. pH in the upper and lower aquifers.

86° 30'

Data for two properties (specific conductance and pH) and six constituents (total
dissolved solids, hardness as calcium carbonate, manganese, sodium, nitrate, and
iron) of water sampled at wells in the study area are shown in figures 9 through 16.
The U.S. Environmental Protection Agency (USEPA) has established primary and
secondary drinking-water standards for many constituents found in public water .
systems. The Maximum Contaminant Level (MCL) refers to the maximum 41045
permissible level of a contaminant in water. Secondary Maximum Contamination Pl
Levels (SMCL's) are federal guidelines regarding taste, odor, color, and certain
non-aesthetic effects of drinking water (U. S. Environmental Protection Agency,
1996).
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Specific conductance is related to concentration of dissolved solids in natural
water and indicates relative amounts of mineralization of the water. Specific
conductance values in water from the upper aquifer range from 202 to 1,315
microsiemens per centimeter (LS/cm) at 25 degrees Celsius (°C) (fig. 9). Values
for water from the lower aquifer range from 319 to 931 uS/cm at 25°C. The
median value is 573 uS/cm in the upper aquifer and 464 pS/cm in the lower
aquifer.
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The pH of water from both aquifers generally ranges from near neutral to slightly
alkaline (greater than 7.0 standard units). The pH of water in the upper aquifer
ranges from 6.9 to 8.1; pH values in the lower aquifer range from 6.6 to 8.8 (fig. 10).
Median values of pH are 7.5 in the upper aquifer and 7.7 in the lower aquifer.

For drinking water, the USEPA recommends pH in the range of 6.5 to 8.5

(U.S. Environmental Protection Agency, 1996).
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range from 32 to 816 mg/L with a median value of 278 mg/L (fig. 12). In the lower 430 Lower aquifer 150 & Dl 278 Lower aquifer ¢ 130 Lower aqifer L R,

aquifer, water hardness concentrations range from 4 to 648 mg/L, with a median Figure 11. Total dissolved solids in the upper and lower aquifers. Figure 12. Hardness in the upper and lower aquifers. Figure 13. Concentrations of manganese in the upper and lower aquifers.
value of 284 mg/L. Ground water in the study area contains large amounts of calcium - . . _a e s 260 30 Al o N
] i ) 7 30"

and magnesium, the major constituents affecting hardness (Clendenon and Beaty,
1987).

Concentrations of total dissolved solids in water from the upper aquifer range
from 174 to 860 milligrams per liter (mg/L), with a median value of 361 mg/L
(fig. 11). The values for dissolved solids in the lower aquifer water range from 207
to 936 mg/L, with the median value of 430 mg/L. An increase in dissolved solids
can occur as water moves deeper into an aquifer and gains dissolved constituents.
The SMCL for concentration of dissolved solids is S00 mg/L (U.S. Environmental
Protection Agency, 1996). 41°30' [
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Ground water in the study area is generally hard to very hard (greater than 180 mg/L

' MICHIGAN

Manganese is an undesirable constituent in water supplies because of its tendency
to deposit black oxide stains (Hem, 1985). The few manganese values available for
ground water in the study area range from less than 1 microgram per liter (< 1 pg/L)
to 780 ug/L in the upper aquifer and from <1 pg/L to 210 ug/L in the lower aquifer
(fig. 13). Median values of manganese concentrations in water are significantly
greater in the lower aquifer than in the upper aquifer. Although manganese is not
known to be harmful to human health, many of the manganese values exceed the
SMCL of 50 pg/L (U.S. Environmental Protection Agency, 1996).
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Sodium, though not regulated by the USEPA, can have adverse effects on 51—
some people. Sodium values in water from the upper aquifer range from 2.6 mg/L » ® L____

to 140 mg/L (fig. 14); sodium values in the lower aquifer range from 1.6 mg/L to g
91.1 mg/L. The median values are 10 mg/L in the upper aquifer and 9.3 mg/L in
the lower aquifer.
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Nitrate in ground water originates from the atmosphere, decaying organisms, and
from the application of some fertilizers. High concentrations of nitrate can result
from industrial leachate or animal wastes when these contaminants migrate from
surface runoff through the unconsolidated deposits to the ground water. The MCL
of 10 mg/L as N (U.S. Environmental Protection Agency, 1996) was exceeded in
two water samples, each in the upper aquifer. Nitrate concentrations range from a
low of < 0.02 mg/L in both aquifers to 12.0 mg/L in the upper aquifer and 7.1 mg/L
in the lower aquifer (fig. 15). The median nitrate concentration is 2.1 mg/L in the
upper aquifer and 0.1 mg/L in the lower aquifer.
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Iron in drinking water can cause discoloration of plumbing fixtures, staining of
laundry, and taste problems; however, iron is not generally considered harmful to
human health. Total iron concentrations in water from the upper aquifer range
from <100 pg/L to 4,700 ug/L, with a median value of 100 pg/L (fig. 16). In the
lower aquifer, iron concentrations range from <100 pg/L to 7,500 pg/L, with a
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median concentration of 200 pg/L. Values greater than 300 pg/L exceed the EXPLANATION  Sodium concentration in milligrams per liter o 1 2z 3 4 5MIES EXPLANATION Nitrate concentration as nitrogen in milligrams per liter o 1 3 EXPLANATION  Total iron concentrations in micrograms per liter
SMCL (U.S. Environmental Protection A 1996) 5.5 Upper aquifer R e . 0.2 Upper aquifer [ L 100 Upper aquifer
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Figure 14. Concentrations of sodium in the upper and lower aquifers. Figure 15. Concentrations of nitrate in the upper and lower aquifers. Figure 16. Concentrations of iron in the upper and lower aquifers.
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